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ABSTRACT
This self - instructive' workbook focuses on the

identification of a set of classification abilities related to
learning. It utilizes written materials, videotapes:.and students,
and.is supplemented by a program and support system which includes
instruction, teaching experiences for practice, discussion, and
individual conferences. The three major goals of thiswOrkb4ok are to

.

enable the teacher to (1) use a clinical metho4 to administer, at, any
grade level, diagnostic tasks related to classification abilities,
(2) identify the developmental level each student in the class has
attained in terms of classification abilities; and (3) select, from
.resources available, subject matter appropriate to identified levels
of developient. Classification ability tasks are included whidh deal
with different types of sorting and reclassification. The workbook.
contains outlines for eight self-workshops, some of which involve (1)'
assessing the ability to administer claS'sification tasks, (2)
administerinlg classification tasks to students (3) identifying
levels of classification abilitiestand (4) matching experiences to
levels of development. The workbook also includes exercises in
identifying classification abilities related to mathematics, in
introducing the concept of "horizontal instruction," and in pictorial
and symbOlic sorting. There is a section dealing with a review of
research on classification abilities and a bibliography. (BD)
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learning about learn i ng:
classification abilities

A PERSONAL WORKSHOP

by

Lawrence F. Lowery
r-

,This self-directed, personal workshop focuses upon the identification
of a sot of abilities related to learning. The set, described as
classification abilities, is not independent of but is distinct from
other sets of abilities described in other books in the "Learning
About ... Series." Although ygu will learn many ideas and develop
various skills from experiencing this wirkshop, three major goals
ateidentified below,

As arqsult of this workshop, you will
be ablest to:

'1. use a. clinical method to adminis-
ter, at any grade level, dtagnos-
tic tasks related to classification
abilities.

,

2. identify the developmental level
each student in your. class has
attained in terms of-classifica'don
abilities.

3. select, from resources available,
subject"matter (content and manip-
ulative materials) appropriate to

. identified levels of development.

Ifopefully you will become able to determine
levels of development by observing students
during their normal activities withoat
relying upon the administration of the tasks.

This workshop is self-instructive. It utilizes written materials,
manipulative materials, videotapes, and students in your classroom.
It is supplemented by a prograM and support system which includes
instruction, teaching experiences for practice, discussion, and
individual conferences.

The value of this and other/books in the series depends upon the
use of the presented ideas in instructional situations.



I.

This booklet on Classification Abilities is one of several being.

developed under the general heading "Learning About Series" by the .

University of California Cooperative Teacher Preparation Project (OCCTPP)-.

This project, anew instructional model fob teacher education, is

being implemented through cooperation of the School of Education of the

University.of California at Berkeley, lhe Lawrence Hall of Sciende, and

the Mt. Diablo and Vallejo Unified School Districti. Approximately 45

beginning teachers, both elementary and secondary, spend one year of pre-

service preparation and their first two years of classroom teaching within

the program. The project represents an effort to manage a much larger

portion of the beginning teacher's experience than has hitherto been

',attempted. One major objective of the project is to assist new teachers

and the. experienced teachers working with them in becoming regular evaluators

of their own instruction. Participants in the program are taught to use

materials and techniques that help assess stages of intellectual development

in students, to identify and prescribe learning activities commensurate

with their students' intellectual avelopment, and to ute techniques for

assessing their interactions with students. The research objective of the

project is to determine the effectiveness of the model program in developing

the instructional style of beginning and'ex? riencecrteachers.

The "Learning About ... Series" is being developed through the resources

of the School of Education and Lawrence Hall of Science, University of

California, Berkeley. The research dimension is being funded through a

National Science Foundation grant.
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The process of classifying lies At the very heart of human learning

and sets man apart from most primateS' and other animals. Scientists use

the process.. whenever they define scientific concepts or use taxonomies.

itEach of us uses t whenever we think, for every word we speak, hear,

read, write, or think denetes,,;Igroup or class of objects or ideas. In

an attempt to understand his world, man has become proficient in this

process; raking it one of the most powerful tools he has for producing

and arranging inflormation about his world.

4n its behavi al fOrm,.classifying is exemplified by the ways

through which we mike sense of our environment by realizing "what

which we mentally structure the sensory input from our environment.

things go togetherL" In its cognitive form, it is the ways through

'Many' psychologists believe that the behavioral and cognitive forms may

be tightly interwoven because organizational abilities, such as sorting

and grouping, appear to be preliminary-and necessary for effective

conceptualization to take place.

It is known that in the early levels of development, children tend

to be perceptually oriented and seem to be able to use an organizational'

ability which allowslthem to sort objects on the basis,o:t certain char-

acteristics, but nototpers. For example, in our culture the ability to

sort objects on the basis of color is the earliest to appear. By Age 7,

the ability to sort by shape is predominant (Goldman 1963). Sorting by

such characteristics as pattern (design on an object) is next, and then

1



size (Johnson 1969). The sorting of objects by the materials of which

they are made or by other abstract characteristics, such as molecular

structures\ developS much later. It is also known that at early levels,
t

children group objects on thebasis of single characteristics. The

ability to use two or more discrete characteristics simultaneously as a

basis for classifying is a higher level process that most children are

not able to perform until about the fourth orade (Sigel 1966). Thus the

ability to gf.oup objects by ' single perceptual characteristics develops

early, then becoMes less importantsin the child's organizational

repertoire; the ability,to group,by more than one characteristic simul-

taneously or to group by abstratt characteristics thatare relatively;

autonomous of personal experience, develops later. It should be noted,,

however, that although early abilities' recede into the background, they,

never disappear completely. 'Some become less useful and less available

to the individual as more effective fOrms of organizing take theirplace,

but when an Individual-encounters a "new" situation, he may Niturn to

,basic organizational abilities in order to render it comprenensible.

Developmental theory suggests that the ability of students to deal

withphysical and mental organizations by creating classes, by breaking ...down

classes into:Subclasses, and by reorganizing classes n alternative bases

is a crucial cornerstone of logical thought. During t e elementary school

years, children acquire the competency to add classes of itemstogether,,to

multiply 'classes, to divide classed into smaller units, to expand classes,

2
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4

and to think in terms of Classes that include or go together (in

combination) to make up other classes.

,
e- It has seemed reasonable for some time that the organizing process

s

is actually made up of a variety of definableiabilities and that these
o

abilities proceed through ordered levels of dhvelopment. Inhelder and

Piaget (1964) propose that intellect develops in an invariant sequential

order and tha the student must proceed through an irreversible series

of levels fromiipfancy through adolescence:in order to achieye the

type of looical.thinking usually associatdd with adults. Piagetian

theory implies that certain prerequisites /.are necessary before subsequent

Icompetencies eon appear. For example, a student cannot learn addition

until he had learned the concept of number (Sigel 1964; Peel 1960).

Among the specific abilities identified pertaining to

classification, some'disagreement still exists concerning their place-

ment in this developmental sequence. The following list represents

only the identified abilities for which there is a broad agreement

among psychologists as to the order of development (Kofsky 1966;

Allen 1967).

3



Inability to Graphic Representations :\ Individual arranges
Classify objects randomly, indicates no system
/ suggesting an organ; rational plan although

the final arrangement might be a design' or
might represent something such as a face
or a train.

Pre-Classifying Resemblance Sorting: Individual can group
Abilities two objects together on the basis of one

common attribute such as color, shape, or.
size

Tru r

Abilities

Flexibility In
Classifying
Abilities

Consistent and ExhaustiveSorting: Individual

can group all the objects in a set on the
basis of one common attribute. The individual

not der -mix criteria within a grouping.

ass ers ip: Individual can

c assify an, object into more than one
category at the same time.

Class Inclusion/Whole is Equal To The Sum
of Its Parts: Individual can include
one class of objects within a super-

.ordinate class.

Horizontal Reclassification: Individual can
classify then reclassify objects in
different ways, realizing that each way
is possible at the same time.

Hierarchical Reclassification: Individual

can classify and reclassify hierarchies
of increasingly more inclusive classes.,

4
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TYPES OF CLASSIFICATION ABILITIES
:

SEQUENCE OF APPEARANCES

TYPE AGE OF APPEARANCE
FOR MOST STUDENTS

3 4 5 6 7 8 9 10 11 12 13 14' 15 lk .17

Graphic
Representations

Resemblance.
Sorting

Consistent /Exhaustive
Sorting

Multiple Class
Membership

Class Inclusion/
Whole Is Equal to
the Sum of its Parts

Horizontal
Reclassification

Hierarchical
Reclassification

N
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Imo

Summ'ary

Classifying is the orderly arrangement of objects in ways acc ding

, \
4 to their characteristics. The objects of each group have one or more

characteristics in common.

All of us apparently go through an invariant sewnce;pf develop-
..

mental 'cognitive levels,each of which determines the limit to which we

are capable of making orgariized order out of the objects of our world:
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On,

s.)
WP.

With a friend, take'turns trvira each of the
classification ahilitv tasks in this section.

At first, try to use the surtaested dialonue
that accompanies each task; ther aradually
;incorporate your own style.

04

NOTE: It is a ()odd procedure to he sure students
can recognize the colors before beainninn the
tasks. ,The tasks have ben ciesianed so that the
most common cases of colorblindness will not
interfere wit4 doina them.

4 15



resemblance sorting
- r

Principle

7

Two objects can be grouped together because they are alikepon the bois Of one common
attribute. For example, from a pile of leaves, two maple 1 ves cah'oe put tonether
because they are alike on the basis of shape. most studen attainhis ability by
age 4 - 6.

Materials

1 small square (1" sides)* - blue..

.2 medium squares (1 -5/8': sides) ,- 1 black, 1 red.

3 large squares (2" sides) - 1 red, 1 orange with

Task

cross.,

1 small circle (7/8" diameter',. - orange.

11 medium circles (1-1/8"Aiameter) - 3 blu
white dots.

3 large circles (2" diameter) - 1 blue, 1 r

8 small triangles (3/4" sides) - 1 black, 1
blue with white horizontallttripes.

2 medium triangles (2" sides) - 1 oranoe, 1

1 laroe triangle (3 -1%4" sidei) - blue

2 medium rectangles (2-1/4" x 1-5/8" sides)

3 large rectangles (4" x 2") .blaea with
1 orange with white horitontal strio6"..

white cloys, 1 orange with a white

e, 3 orange; 2 blacki 2'red, 1 red with

ed 1_ orange.

black with whitihorizontal stripes, 1

fed.

.

- 1 black, 1 blue.

a ,whiie cross, 1.blue with

,

i .. *

The student (S) is sitting opposite or alongside the experimenter (E).

. ,.Procedure
,

E shows four sets of eight objeCts consecutively to S. .for each 3f,the sets, the
shapes, colors, sizes, or patterns of objects are chosen so that S is forced to
match on the basis of only one attribute.

a white cross,

Set 1

E places eight objects on the table in front of S:

2 squares (1 large, red;c, 1 small, blue)._

"6 circles (2 medium, blue; 2 medium, black; 2 medium, orange).

E direcCs the attention of S to the large red square. S is asked to select from
the seven other bbjects, one which is "similar to" or "most like" Pt.

S is then asked to state the reason for his choice.

*NOTE: The sizes on this and subsequent tasks are 049gestions. Such terms as "small","medium ", and "large" are-the
important factors for distinguishing size.

:2;



Set 2

E removes the previous set and places eight new objects on the table in fron.

of S:

1 circlei(small, orange).

2 squares (1 medium, black; 1 medium, red).

2 rectangles (1 medium-, black; 1 medium, blue).

3 triangles (1 large, blue; 1 medium,'red; 1 medium orange).

E directs the attention of S to the small, orange circle. S is asked to select
from the seven other ejects, one which is "similar to" or 'most like" it. .

S is the asked to state the reason for his choice.

Set 3

E rooms-the previous set and places eight new objects onthe table in front
of S:

. 1 triangle (small, black).

7 circles (1 small, orange; 1 medium, orange; 1 medium, red; 1 medium,

blue; 1 large, orange, 1 large, red; 1 large, blue).

E directs thd attention of S to the small,, black triangle S is asked to
sdlie95 from the seven other Objects, one which is "similar to" or "most like" it.

S is then asked to state the reason for his choice.

Seto

E removes the previbps set and places eight new objects.gn the table in front
of S:

1 circle (medium, red with white dots).

2 triangles ( 1 small, black with white horizontal stripes; 1 small, blue
with white horizontal stripes).

2 squares ( 1 large, orange with white dots; 1 large, orange with a white
.--croes): A

frectangles ( 1 largO black withla White tross;'1 large, blue with a
white cross; 1 large, ikange with white horizontal stripes).

E directs the attention of S\to the medium, red circle with dots. S Fs asked to
select from the seven othei objects, one which is "similar to" or "most' like" it'.

S is then asked to state the reason for his choice.

r .

Analysis

For Set 1, S motdisregard color and size, and match on the basis of shape.

For Set 2, S must disregard shape and size, and match on tli basis of color.

For Set 3, shape and color must be neglected, and matching is dondby size.

. For Set 4, attributes of shape, colorf and size must be. disregarded, and
matching is done by pattern.

.

If S correctly matches within at least three of the four sets, he is
probably at or beyond the resemblance sorting level of development.

A4.J.

9 17
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consistent /exhaustive - sorting

Principle
4

All objects in a'set'are grouped on the basis of one common attribute.
For example, if some objects are grouped on the basisof shape (i.e.,
all circles are.put together), then all objects are grouped on the
basis of shape (i.e., all squares are put together, all triangles are
put together, etc.). Most students attain this ability by age 6 - 8.

Materials

6 triangles (2-1/4" sides) - 1 brown, 2 red, 1 blue, 2 orange:

5 squares (1-5/8"stdps) - 1 red, 2 blue, 1 orange, 1 yellow.

4 circles (1 -7/8" 'diameter) - 1 blue, 1 orange, 1 yellow,1 red.

4 white elates.

Task

the student (S) is sitting opposite or alongside the experimenter (E).

Procedure
11

E shows two setsof objects cOnsecutiv9ly to S.

Set 1

E places twelve objects On the table in 'front of S:

5 triangles (,1 brown; 1 blue; 1 orange; 2 red)

4 squares (1 etie;;I,Orange; 1 red; 1, yellow)

3 circles ( 1 blue; 1,Pran4e; 1 yellow).

E: "Select objec4 that cute atike."

If.,S chooses Wgroup to Which only two objects belong (eg., yellows),
S is encouraged to choose another group of objects. If S selects two
objects from a potentially larger group, S is encouraged to add to the
group. S can use as many objects for one group as S wishes.

Set 2

E removes the previous set and replaces'it with 'nine new objects:

4 trangles (2 orange; 2 red)
4

3 squares (2 blab; l'orange)

2 circles ( ellirue; 1 red)
ie

4 white plates`.

10
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E places the blue circle on a white plate and says: "Find a12 the

objea6 tike the one on die Ptaten on the Ptatea
When the plate has been filled withas many objects as S wishes, it:
is removed to.prevent S from shifting criterion. The procedure is
repeated until all the objects are used.

Finally, the plates are returned, and S is asked to describe the con-
tents of each and give a reason for the aroupinq used.

Analysis

For Set 1, S must choose three or more object's, all possessing a common
attribute, to indicate consistency in the criterion used.

For Set 2, S must make three to five exhaustive sorts - either triangles,
squares, circles, or browns, red, blues, oranges, yellows - to indicate
that S is at or beyond the consistent and exhaustive sorting level,of
development. More specifically:

a. Each of the objects in the original set of nine must
be assigned to a group.

b. Within each group each object must posses's the same
attribute.

c. Every object that was in the original set ofnine and
that possesses the attribute on which objects were
sorted into a group is included-in that group. -

d. The same general type of attribute is the criterion
for all sortings. If one group consists of similar
shapes, so -do the others.

e. The same number of attributes serve as criteria for
each group.' If one group is defined by the joint
presence of two attributes, so at-e the other groups.

11
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multiple class membership

Principle

. An object can belong to more than one class or set at the same time.
Most students attain this ability by age 8 - 10.

Materials.

4 large triangles'(4" sides) - 2 red, 2 yellow.

4 small triangles (2" sides) - all red.

3 paper bags.

Task.

The student (S) is sitting opposite or alongside the experimenter (E).

E places 8 triangles in this order in front of S:

E makes sure S understands the term tniangte and recognizes the colors.

Procedure

E shows one paper bag and says: "Th,iis a bag in which'onty /Led
objects (things)' can be placed, Do the smatZ objects you 4sze belong
Ln this' hag on not?" NOTE: .All the small blocks are red.

Ater S' responds, E asks for justification:. "Why de you think se"

E shows a second paper bag and says: "Thi4 bag a.onty 6ok-ItAiangee3.
Do the yellow' belong in this'bag?"

AfterS responds,.F asks-for justification then asks: "V(' the net
Wong Ln the hag.dok ttiangtee" yx

After S respOnds, E again asks for justification.

E shows the third paper bag and says: "ThLs bag ,is day don, 4mat4
tAiangtes. Di the yellows belong Ln it?"

After S responds, ..E asks fgr,jusOfication.

%-.

/i
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lb.

Anal si Ne

s explanations must involve an accurate,description of the attribute
// that the class in question and the,objects in the bag share. If S

correctly answers and explains three out of the four questions, S is
at this level of development and can conceive of'objects as simultan-
edusly having More than one attribute.

Alternative Procedure

One of Piaget's research designs utilizes twentyrone picture cardi: 3

ducks, 4 birds that are not ducks, 4 animals that fly but are not
birds, 7 animals that do not fly, and 3 Inanimate objects* E asks S

b to arrange the picture cards in piles so that the animals resembling

each other are in the same pile.

Easks: "Suppose, these pieta/Le cakds aim put into this metope
tabeted BIRDS. Coutd .these cards (ducks) and. these (o .theh bitds) be

put into the metope and stitt keep the tabet?"

E then-asks: "Suppose these pieta/Le exacts were put into this entre-

tope tabeted ANIM4S. Coutd these cads (ibiltds) be put in with these

(animals that do nbt lily) and .6ti4 keep the tabet?"

Using the same envelope, E asks: "Coutd these (animats that do not
lity) be put in with these (bilas °then. than ducted) and stilt keep the

&bet?"

Next, E asks: "IS att the ducks were hated, wowed therm be any biitd,6

te6t? 16 alt the bit* were hated, wood three be any ducks ilit?
alt the animate were killed, woutd therm be any biltds erg

?"

E asks S to justify his responses after each question (e.g., If S re-
jects the bird label for ducks, S is asked: "Anenit ducks U./Ede" If

S rejects the animal label for birds, E asks: "A/:e not bikdo animate"

*Infielder, B. and J. Piaget, The Early Growth of Logic. New'York:

Norton, 1969.

13

a

4

4



class inclusion/whole 'is equal
to th = sum of its riarts

Princi

If one claiS is incl ded in another, then all the smaller class Is;but
a part (some) of the larger. Conversely, some (a part) of the larger
class is all, of the smaller, .For example, 18'boys and 17 girls are
subclasses which comprise the total number of students or superordinate
class within a room. Most students an compare the extensions of two
or more classesiwhich share some properties and understand their
relationship in terms of aZZ and some by age 10 - 12.

-r-

Mae

Materials

5 triangles (2" sides) - 3-red, 2 blue.

4 squares (2" sides) - all blue.

Task

The'student (S) is sitting opposite or alongside the experimenter (E).

Procedure

E places the nine objects in. mixed-up order in front of S1, then
procedes to aska series of questions. After S responds to a
question, F asks for justification.

Question 1: "Are aZZ the redo triangles? Ay do you
think so?"

Question 2: "Are all the triangles red? Why do you
think so?"

Question 3: ('Are all the squares blue?' Why do you
think"so?"

Question 4: "Are aZZ the blues square? Why do you
think s6?"

Question 5: "Which of these ways would use more blocks:
1) using the reds and blues together; 2)
using the squares and triangles together;
or 3) using either combination? Why do
you think so?"

22
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Analysis

The" materials used in this task were designed so that the blues can be
subdivided into squares and triangles; i.e., the superordinate class
blue (A) can be broken down into two,subardinate classeS, squares (B)
and tri-angles (11). B (squares) is the-larger of the two subclasses.
Also,/thettriangles (P) consist of subclasses red (C) and blue (f).

To be considered at this level of ability, the student must correctly
respond to four oat of the five questions posed by the experimenter.
Some acceptable responses might be as follows:

Question 1: "Yes, there are no red squares."

Question 2: No, some are, blue."

Question 3: 'Yes, there are no red squares."

Question 4: 'Wo some are triangles."

Question 5: "There are as many reds and blues
, together as squares and triangles

so that either method would use
the most blocks." SuOh a response
indicates that the student under-
stands that there are as many
objects in a superordinate class
as there are 'in all .of the

subclasses.

23
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horizontal reclassification

Principle

An array of objects can be classified into,groups using one set of attri-
butes and can be reclassified on the basis of another set cf attributes.
For example, a set of rocks grouped on the basis of size and shape
can be regrouped in a different way on the basis of color and texture.
Most students attain this ability by age 12 - 14.

Materials

1 (2" x 2" x 3/4") red, wooden block.

1 (1" diameter) red, rubber ball.

1 (1" diameter) red, round, wooden checker with a central hole.

1 (1/2" diameter):red, round, transparent, plastic check.er.

1 (1" diameter) red, round, opaque, plastic checker with a ridged
periphery on both surfaces.

1 (1/2" diameter) opaque, glass marble, white with red stripes.

1 (1/2" diameter) black, opaque, glass marble.

Task

The student (S) is sitting opposite or alongside the experimenter (F).

Procedure

S is presented with a set of seven objects. Each of the seven can
be removed because it has one attribute that is different from all
the others, and the remaining six objects can be cyassified on a
single, common attribute. The attribute on which the remaining
six objects can be grouped varies, depending upon the 6bject re-

.inoved:

a. The wooden block is square, all the rest are round.

b. The rubber ball is soft, all the restare hard.

c. The wooden checker has a hole in it, the rest are entire.

d. 'The transparent checker is.transpareqt, the rest are
'opaque.

e. The ridge checker is rough, the rest are smooth.

f. The white and red marble has two colors, the rest
have one color.

g. The black marble is black, the rest are red or partly
red.

lb



E successively removes the single objects and asks S to supply
an attribute common to all the remaining objects. Negative
statements of the following type are not acceptable: when the
square is removed the remainder are described as "not 4qaate."
Two exceptions permitted are for the removal of the woqden
checker with a hole and 'for the transparent plastic disc. When
the former 1s removed it'is acceptable to describe the remain-
ing objects as "not having holes ", and when the latter is re-
moved it is acceptable to describe the remaining objects as
"can't see .through them."

The total task is designed to determine whether S can see dif-
ferences and similarities among objects and can change the basis
for 'grouping objects.

Analysis

A student at this level of development should be able to supply
an acceptable reason for grouping the objeCts in at least five
of the seven groupings. NOTE: The student should reason that
each member of the six objects in each grouping possesses the
same criterial attribute and this attribute must not beincluded
in the isolated (seventh) object. For example, it is not
acceptable fora student to state that all the remaining objects
are shiny, or that all are playthings, or,that all make a noise .
when dropped.

2-5
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hierarchical reclassificati n

Principle-

Objects or events may be arrange and rearranged into useful hierarch-'
ies of increasingly more inclusi e classes. The fewer the attributes

,

used to define the class, the more inclusive or general the class. For
example, the class of red squares,is included in the class of squares.
Most students attain this ability\by age 14 or 15. -

Materials

2 triangles (3" sides) - 1 white, 1 blaick-.

4 squares (2" sides) - red, Whitecorange,lellOw.

3 rectangles (2" x 1") - red, orange, yellow.

5 circles (2" diameter) - red, white, black, orange, yellow.

Task

The student (S) i$ sitting opposite or alongside the experimenter (E).

E places all the objects on the table in four groups: squares, -

circles, triangles, rectangles.

Procedure
,..

E: "Make'3 groups out oli these 4 iltoup.6. 4 you move one object
in a gnoup, you muat move att the blect4 £n that gkoup."

After "S has regrouped the objects, E asks for justification "Tel
me why you grouped them in'that way."

After S has given his rationale, E \says: "Combine these 3 gAoup4
inta 2 9444,4 and tett me your keasrn OA youA new gkouping."

After S has regrouped the objects into two groups and states his
reason, E says: "Now make one gliguio and tett me your 'mason OA
thia gligup. Exptain why thia gkoup .i.,4 pozzibte."

Analysis
. \

S demonitrates competence in hierarchical reclassification if he
can at least combine four groups to "form three and three to form
two and is alai, to give a satisfacto y reason for each combination.

. .

1
, 1

i

i

6'
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WORKSHOP A

assessing the ability to
. administer classification tasks

Ns.

The purpOde of this personal workshop is toe you in
practicing, the tasks .shown in the pre-Oiqus section. After

finishing thid workshop, you should be able to use a clinical
method while administering the tasks..

Study the Guidelines Sh the next page,,tben select a student in your class-
room. Administer one?4r,mor6 classifidation tasks which,you feel are
apprAriate to his stage of development.

Prepare an audio- or videotape of your administering 4t4 tasks.
"

At your leisure, revievi the recording and use the self- assessment sheet on .

page 23 to guide your analysis of your use of the clinical method. Save

the recording, then after further practice, compare ,a later recording to'it:'
.

Use the space 6 ow to jot down personal notes about your'practice exper-
.

ietiteS.

21
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SOME GUIDELINES FOR
ADMINISTERING CLASSIFICATION TASKS

1. Purpose. The !,)urpose nor administering classification tasks is to

determine the nature of the student's thinking concerning classifi-
cation.

2. Situation. The tasks are best administered on a one-to-one basis in
a private place.

Prior to the administration of the tasks, he sure the student under-
stands the terms to be used or adjust your presentation to use the
student's terms.

3. The Clinical.Method. When yopIdminister the tasks, ask the student
questions which refer to concrete objects which the, student has in

front of him.

To'obtain behavioral as well as verbal responses, have the student
manipulate the objects ang give a rationale for his ideas.

During the task, ask-flu'dstions which challenge the student's idea in
order to determine how firmly the student holds his belief Dr why he
believes asche does.' Do this in a supportive, accepting, and non-
judgmental way. Do this without leading the student through the
questioning.

flip questioning strategy used is not standardized and,should remain
flexible. As you observe the student's manipulation of objects,
listen to his responses and form an hypothesis about the student's
thinking. Use your questions to test your hypothesis and, if
necessary, to fOrm other hypotheses about the student's idea. If

tile student doesn't appear to'understand a question, rephrase it.

Be careful not to talk too much. This might possibly Confuse the
student or' lead him into a particular line of thought. Give the

student ample time to-respond to the questionin ,Pause as long as

necessary, and do not rush the student's thinkinp by asking a new
question.

(4,

30
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SELF=ASSESSMENT: USING THE CLINICAL METHOD

Assessment Considerations Personal Notes
a

a. What aspects of the interview
indicated that I was non-judg.-
mental and accepting of the
student's ideas?

b. What examples in the interview
indic ted that I avoided lead-
ing th student toward an idea
I had?

c. Whet evidence is there that I
let the,student's responses"
and actions guide the discusm
sion?

d. What evidence indicates that I
approached the student where t

he/she was and responded to s
the situation independently af
adult expectations of how he/-1

she should act?

'a. What evidence indicates I fnr-
mulated hypotheses concerning
the student's strategies and
tested the hypotheses through
manipulations of the materials?

A

f. In what ways did I check for
justifications?

,

23



WORKSHOP B

, A

administering classification
tasks to students

; .

The purpose' of this personal workshop is to guide you in
achinistering classification tasks to students in your
own classroom. After finishing this workshop, you should
be able to aokinister the tasks and record the responses
of the students.

Use the suggested record sheet on the next page (or a variation of it)
to obtain data on several s,tudents in your classroom.

Videotape one of your sessions so that the experience can be added to
your collection of videotapes.

Have a staff member discuss your tape with you,-especially your use of
the clinical method.

AddiAbnal copies of the record sheet are found in the Appendix.

24
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-- Student

RECORD OF CLASSIFICATION TASKS

'Administered By

Ago

-if

TASK STUDENT'S RESPONSES

,

Resemblance
\Sorting

)

Consistent A
Exhaustive
Sorting'

Multiple Class
Membership

Class inclusion/
Whole Is Equal
To The Sum Of
Its Parts

T

; 0

ADMINISTRATOR'S '

COMMtNTS
DATE

Horizontal
Reclassification

Hierarchical
eclassification

I. _

1 -....-

5

NOTE: B = Below Level
T ='Transition
A = At or Above Level

25
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WORKSHOP C
identifying cognitive operations
related to classification abilities

The ourpise of this workshop is to (Jive ?ou pructi3e in 1

cc.gnitive operations in a different confext.
After this workshoi., ,.ou should have a greater skill in
tran.:fer,ing what you have learned to new

1
Read the comic strips below. e Each ends, on a humorous point that requires

-attainment of a, particular cognitive level for understanding. Try to
explain each humorous Point in terms of what you have learned in this
program.

When finished, check your thinking with the general explanation given
on the following Dane.

ftlE6oBworrte
ABLE 1t VISIT US
THIS WEEKEND...
HE'S STUDYING
FoR HIS BAR

MAINATION

PRISCILLA'S POP Ilr AI Vermeer

2h

34



2

B.C.

FUNKY WINKERIEAN

14tsYEAR t PAve. Rasa \tap
tv,t) P. MORE Poz.Ft,sEFut..

uge.

--By Johnny Hart *

..01111 IMF

---*By Torn Botiuk

By Porker and Hart,

APTVg MEP
YU.,W

Ho
r

27 35



ANALYSIS OFCOMIC STRIPS' t,

TO understand the humor in each of these comic strip's, the reader must be
at least at the multiple class membership level of cognitive development.

Multiple meanings are often used as a form of humor. A multiple meaning may
range from a simple visual pun (Comic #1), verbal pun (#2) or combination
(#3) to a very complicated relationship of several simultaneous thoughts
(#6).

It shaid be clear that the words "bar examination" or "a good stiff belt"
require the recognition of more than one meaning. All puns and mach humor
require t4 simultaneous recognition of multiple meanings.

.C.

HOW. CAN YoU
WHOP:a A MAMMON
Ms BEEN e

Dokir mow, .. flowrq

.011.

36
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WORKSHO P

identifying levels

of classification abilities

The purpose of this workshop is to give you prgatice in
identifying cognitive operations in cY different context.
After this workshop, you should have a greater skill. in
.recognizing what you have learned in new situations.'

The illustration below represents a set of objects that might be given
to a student.

AsAhe objects are picked up, moved, sorted, and rearranged, you might
observe differences in performance. The differences are reflective of
thinking strategies and may be highly individualized. The final

arrangement that a student makes will not be representative of a
"correct" or "incorrect" solution but will be an indication of the
student's level of intellectual development.

For each of the illustrations on the next two pages, try to identify
the level at which the student, performed. NOTE: In reality, a
teacher should talk with the student about an' arrangement, for the
arrangement.itself does not reveal all the thinking that might have
taken place.

You may wish to check your identifications with those of the staff.
Their identifications follow the illustrations.

\

.s,

37
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1. Level of classification ability:
-

2. Level of classification'ability:

3. Level of classification ability:

30.
38 'S

AT:



4. Level of classifitation ability:

1

5. Level of classification ability:

...

ILeaves :

'Smooth Edge

Long' Triangular

I

Square

I

Long

Lobed edge

Triangular

31 39

Toothed Edge

I

Long Triangular

1

Square



ANALYSIS OF LEAF CLASSIFICATIONS

1. Resemblance Sorting Level. Note that the leaves are'sorted in over
lapping pairs (e.g., The first pair is Sorted by serration; second
pair by shape; third by serration; fourth'by venation; etc.). The
shifting. of criteria is an indicator of a student being at the re- .

semblance sorting level. Mother indicator is that the materials
are arranged in one-to-one relationships.

2. Multiple Class Membershiplevel. This arrangement indicates an
integrated grid involving intersections of two or more properties
for most of the leaves. For example, the leaf in the upper left
corner fits into two.sets simultaneously - the top row of leaves on
the basis of shape and the left hand column on the basis of serra-
tion. The realization that an object possesses two or more proper-
ties simultaneously is an indicator of a student being at this level
of development.

3. Consistent and Exhaustive Sorting Level. In this arrangement, all
the leaves are sorted on the basis of one property - venation. Con-
sistency in criterion and arrangement of the whole set are two indi-
cators of this level of development.

4. Resemblance Sorting Level. The leaves are arranged in one-to-one
relationihips, each pairing involving only one property common to
both leaves. Since the, criterion varies among the different pairings,
the student is not yet at the next level of development which
involves consistency of criterion.

5. Hierarchical Reclassification Level. The leaves hive been classified
into groups'and sequentially subgrouped to produce a hierarchical
arrangement in which each subgroup has membership in more inclusive
upraordinate groups. The ability of the student to rearrange the

total set into a hierarchy involving other criteria would be an
indicator of this level of .development.

4O
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WORKSHOP E

observing the administration

of classification tasks

The purpose of this workshop is to provide additional
practice in asses ing levels of development and in
analyzing intervi 'rig procedures. After finishing
this workshop, yo should be able to better identify
levels of conservation abilities.

View the UCCTPP videotape on Classification Abilities with several other
teachers. The tape will show students at different levels of cognitive
development responding to a classification task.

When you finish viewing the tape, discuss the following with your colleagues:

1. What behaviors inticated each student's developmental level?

2. What verbal responses and actions distinguished the different
levels of development?

3. Use the assessment sheet on page 23 to analyze the clinical method
used by the interviewer. Did the interviewer lead the student into
a particular line of thought?: Did the interviewer rush the student's
thinking?

41

33
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WORKSHOP F
relating games

4

to levels of development

The purposi of this workshop is to give you further practice
! in identifying cognitive operations in a different con*a=rt.

After this workshop, you should be able to use your assess-
ment skills ,more broadly.

4),

The following represent a few card'games which most students learn to play.*

In order to be played effectively, each game requires that the student has
reached a particular level of development. In terms of classification
abilitiei, thy to identify the levels of development. Discuss your judg-
ments with colleagues.

Po,
;iv

*Hoyle, Official Rules of Card Games. United States Playing Card Compny,
Cinn., Ohio, 1970. ,

42
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WORKSHOP

Creatingassification
experiences

y

'The purpose of this workshop is to give you a chznce to
create subject area experiences reloited to bevel //s of .
development.

0

.11

For each of the appropriate levels of classification abilities, create; an
experience for the students yoU are now teaching. (Thig means that you
might not create experiebces for some of the abilities listed), You might
try to do this for particular subject areas such as mathematics, science,
or social studies:.

In the following listing are two samples: a resemblance sorting experience
designed fdr students in a pre-school or kindergarten class; a horizontal
reclassificationsexperience in mathematics' for students in junior high school.

0.

Resemblance Sorting (Kindergarten)

Purpose: At the end of this' experience, 'students

will be able to: 1) identify and name the primary
and secondary colors, 2) match two objects on the
basis of color. .

Procedure: Provide students with an assortment of
paper cupg of the same size and shape but of, different
colors (red, blue, yellow, green, orange, prole).
Introduce another cup that matches by color one of\
those in the assortment. Ask a student to,find a
cup that matches it, then let him explainhis reasoning
for the selection.,

Consistent and Exhaustive Sorting

Purpose:

Procedure:

Multiple Class Membership

Purpose:

Procedure:

36
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Class Inclusion

Purpose:

Procedure:

4

Horizontal clatsification SAAnior High)

Purpose: To introdUtethe Distributive Pt:operty in mathematics

Procedure4. Show on a chalkboard, the following idea - To name a sum where
the addends have a common factor, one may first multiply the common factor
an01101 add

1(
.

(3x4) +.(7x4) = 12,+ 28 = 40

or one may add and then multiply by the compun fa

v (3x4) + (7x4) (3+7) x 4 = 10 x 4 = 40

Give "students the following exercises to work.

Name the sums and products.

1. (3 X 6) + (7 X 6) 7.

2. (3 X 10) + (7 X 10) =

3. (3,.X -4-1) (7X 14) =

Hierarchical Reclassification

Purpose:

Procedure:

17

4. (3

'5, (3

6. (3

+ 7) x 6 =
+ 7) X 10 =

+ x 4 =

45
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WORKSHOP H
.matching experiences
to levels of development

1

The purpose of this workshop is to give you the Opportunity
- to assess curriculum experiAces in terms of classification

abilities. It ishoped that you will become skilled in
matbhing,experiences to levels of cognitive ability.

The folloWing experiences involve sorting, grouping,, or classifying., Read
ch experience and try to identify the minimal developmental level of a
dent who is able to do each experience suceessfu]ly.

might wish to- compare your identifications with those made by staff
ers on the frlowtng-page:

.

Experience 1

Have a student find the two identical '(or most alike) objects wh'ich'are
mixed within a set of different objects. After matching object, ask
the student to state a reason for the selection.

tin

Experience 2

Distribute- the following materials: banana, orange, orange colored marsh-
mallow; orange jawbreaker,- orange button, orange lifesaver, orange gum.
Have,a student remove one item from the set and.te11 what the remaining
items have in common. Do'this for each of the items in the set.

Experience 3

Prepare a set of picture cards which show pictures of objects whose
initial - consonant sound is "m". Also include picture-whose initial
consonant sound is other than "m". Adda few more pictures which
illustrate words that rhyme'with some of the words in the "m" group
as well as with some of the assorted sound group. Show the pictures
to astudent and ask him to find all the pictures which belong in the
"m" groOp (don't 'say the letter name; just make the sound). Next,
have the student find all the pairs of rhyming words and group them
together.

Experience 4
-

, ,
.

Pre area box of beads of.vartous sizes, shapes, colors, and materials.

...___,72-

e sure that for every bead there is a matching bead. To begin, select
one bead_frpm the box and thread it on a string. Have a student find a

. matching beed in the box- and add itto the string. Let the student tell
why he selected the bean, then ask him,to place.a bead of his own choice

,'Onthe string. When this is done, another student can search for the
,matching,bead. Students can continue taking turns doino this activity.

1

rb"

38
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Experience 5

Provide the student's with the ten
materials listedin the chart. Let
the students determine the proper-
AdCmof the_material$ using hand
lehies and by testing, Next, ask
them to develop a classifIcati
system based upon their findings
'(One possiBle system is shown:be-
low). When finished, provide
another material that was not part
of the original set. Ask students
to add the new material to their

4 classification system so-that it
is logically included.*

light
efghj

regular
3cleavage,

planes
h

cubic

g

rhombic
h '

regular
I cleavage

plane"

salmon

white
I

Code
Letter

a

CHART OF MATERIALS

Properti s Name

metallic Luster, ay,'Cubic galena
cleavage

-b' blank, cleavage in one biotite
plane ("1-'1,,kes)

cc brittle, black, irregular t
fracture coal

d gray or back, transparent obsidian_
at edges; glasty, irregular
fracture

e white, grassy, irregular milky
fracture quartz

f pale pink, glassy. irrt;guldr pink quartz
fracture

a whitecubic cleavage

materials

irregular
of

pale pink

h White, rhombic cleavage

i salmon pink, opaque,
cleavage in twO planes

transparent or light,
cleavage in onf plane

duk.
obcd

halite,

calcite

orthoclase-

-muscovite

regular
3 cleavage

planes
.a

regular
I cleavage

plane
b

irregular
cd

*This experience was adapted from the Princeton Project "Time, Space,
. and Matter? McGraw-Hill Publishing Company, 1949.

30
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ANALYSIS OF CLASSROOM EXPERIENCES "

1. Resemblance Sorting Level. In this experience, the student is asked
to put two objects together because they are alike in some way. Ex--
periences requiring one-to-one relationships involve students at the
resemblance sorting level of classification abilities.

2. Hori2ontal-Reclassification Level. This experience asks the.student
to classify, then reclassify the same group of objecte in numerous'
ways without constructing subgroups. Note that all the objects become
involVed in complex multiple class membership relationships.

1. Multiple Class Membership Level. This language arts'experience're=
quires the student to concentrate simultaneously upomtwo or more
characteristics related to symbols and sounds. 'Although it is more
complex than just multiple clals membership thought, this level of
development is a mintial requirement for doing the experience
successfully.

t '

4'

,
e .

4. Resemblance Sorting Level. This is a simple copyinb or matching-ex-
perfence. Students are'given a clue object and` are asked to find

i:,

one other to match it. ,

-5. Hierarchical Reclassification Level. This science experience has the
student arrange (andperhaps rearrange) a set of objects into a useful
hierarchy .(useful in the, sense that unclassified objects can be added
to the structure) involving increasingly more inclusive classes.

,

,

1.1

40

48

cI



WORKSHOP

identifying ciassification abilities
related to mathematics

The purpose of this workshop is to give you practice
in identifying'cognitive operations asked of students

by various mathematics programs, After this workshop,

you should be able to recognize4rhat classification
abilities are asked of students by such math programs
and-to sequence the tasks according to stages of
development.

On this and the next two !Ages are several samples from rious mathematics

programs. Identify the level of classification ability r uired for a

student to do each sample successfully, then number the sa plestto repre-
sent a developmental sequence.

SAMPLE Il

Level of ability
Number in sequence

Sate are equal when they havi the one things
In thee& -

{3©} 0 {ea) © {08}

fca =

b.)} {19} 0 tool
twi

Ind Ift} OM

1Suppes, Patrick and Joanne Suppes.
Sets and Numbers Ca4ifornia
State Series, Sacramento, 1970.

2 41

',SAMPLE

Level of ability
Number in 'sequence

2
Wirtz, Robert et al. Math
Workshop Level A. California
State 'Sefies, Sacramento, 1964.

49



SAMPLE III
3

Level of Ability
Number in Sequence

Draw a line under each set of 6

Skis

S

SAMPLES
f Ability

Number in Sequence

Dratr Imes to 117.212h the object; to the Nu.

3 Suppes. op cit.
4 Calif. State Series. Modern School Mathematics, 4. Sacramentd, 1970

5 Calif. State Series. Modern School Mathematics, T. Sacramento, 197n

6 Calif. State Series. Modern School Mathematics, T. SaCramento, 1970

e.

ti

4

C

a

SAMPLE 1V
4

Level of Ability
Number-in Sequence

14rw
MIA L
Soca boys
S// boys dr Mel fn.
Ks mew onus.

MI. soon.. moo

O
1224CISIS

Study the &num& W.u. 7 of la thaw wheflwr owls
Latarrrat r rye IN /a&.

1. Wm% maims an Mr.
L 7i.ramanimaMsr&
3. Sao NM 8.411 an.aa

4. Sort mrtylts se 3 we*s.
L SerrIteM Imam* as

'A":141
21
okrmir midpiw

4

4.
efl

7 Al

8. 3e

SAMPLE \71.6.

Level of Ability
Number in Sequence

14.

IL

Ilr wawa Arm
A7 &WM arm o. per ra4 poi
Amor. that cm grar nay be cr.l.et
armee sow other IM ar ar1

We ear tieaaW

t/ as Juurul s err w A Poi
ihr a car ens.

tf aa.nul tau inr,
lin may b. ;rev a. rat
a a ruy w woe other ird et saisI.

A.
Melt
M.
Mile

M pet)

Sow
ma*

WINN

an iv*

pair an MI
mai

tunctscs I

Study Ow 41agrails Wm* 7 «! u.M1 vAtther
met Cale9r414 wow co INN.

0
1. Ad lomia bresiim
2 If os ba4. thtn Strurka

lfw Ircaihn. Ora r aaalI.
a bur sr

4. Ifn rradal.Ilrrw rust be
bort

4, AN on haw rIaek.
I Yana eq. thr lousemb.

14 Iraara Mc,aM.JasW
Neat

11. If it has whetliolm k rod
S. rat.

If anserde.drar sr
urgre dour dna

II Ifn na re* chyrd drub
olt a a mirk.

7. Ifs ur Work. thes r
a.* clwriawrs,

IL If it iturvsk. dots II

$717P4-
13 If A.a pyp..Awk is

Wolk.
14 Ifls so pelyireolue k

is Ma w124IL

-42 .
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SAMPLE VII
7

Level of Ability
Number in Sequence

o

focc2NA = teca.Gol
Sets ant twat when they hare the suns things
in them

the equal net

=

{o6o} =
o {oo} 0 looN 0 {6o)

MOLE IX9
Level of Ability
Number in Sequence

+
2 3

3

515101

a

L

SAMPLE VIII
8

Level of Ability
Number in Sequence

Prorriles oi the nabs epariisr;

14144440 11411471

Ti moo rot rbort 04 461446 baw a 1.urfr.
ory ko or*, Ote nraraforrY rb0 bil

(IX4).(7X4)412+X441r say b41 W OR 1 wary by tit row. fins,
(3)(4+0 X0)4(3471X4 410%1441

liana the suns end produzi.
1. px431-0X4

tittke+oxion-e
3- x 4- x

s.&. Or trourira
IX3 -
X 4 -.

IX3444
L 211X74'.

SX74
25 X 7 i
16X114
16X 4 -.
16x 344/

6643046,4 perry
4 Or amok

tx tectsts

4. (3+7)146 43
L (3+7)X11144
L 0+7/X14%

x
X

17X114
II. X1014

X I
IX444.

IL I2X104
11x HI tt sr
23X14

17 X + 7" +x3$4 214.1]

114 Or lizzApows w000rn to moms.
IL 4 U. ft 17. 101 1* In

4

WMPLE X
10

Level of Abilfty
Number in Sequence

to NI
x2

Mfg Air Mary or iron/40r wool 46a plourfid
warm at 43.44 Lb Loa mer oult4ett oar 1tsthrobrolk44
rtle .4.12 rItel Let He ...Ica Ora ottlatgrd 1. lure soft Fr
nor 114.4.1 4e 14441 to Ow or 11414466 babl that r,w6rtl.t de
parrot dr Jur ut Ow pastor wo41.1 way toe bur 1114 inaJo tL
pkImet wk at tee 0 441.114 tvr st 14. swi oo.

144 r orb to Oar. Ayr hop J. rolv6ar.4 4+.1111r fix
.11:ter 4444

2

0
0 1 1 3 4 5 6 7 e I It

Jn *lob

u w ,net1 .4.141 Fen. 44.6 twin leek her well
wJ1 II 1.1

Y NI 11 maim pew ft Imo lel lair Mk kmYe
Iwo* Int

ism miomsimms .mminiumm
mmnunumuEnummomimminurnmunimmuni
se 11

7 Suppes. op. cit.
8 Calif. State Series. Modern School Mathbmatics, 4. Sacramento, 1970
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ANALYSIS nF MATHEMATICS;TASKS

SAMPLE I: This task, for successful completion, requires the student to
at least be at the Resemblance Sorting level of cognitive development.
In this sample, identical sets are matched on a one-to-one basis.

SAMPLE II: This is a Class IncluSion/WhOle is Equal To The Sum Of Its Parts
task. Students must recognize coins of different values and combine
the values to attain a total.

SAMPLE III: This Consistent and.bchaustive Sorting level task asks students
to identify all sets consistently using the concept of six:

SAMPLE IV: This task involves the iiftersections of two sets and subsets,
. thus requires Multiple Class Membership and Class Inclusion levels

to do the task with understanding:

SAMPLE V: This task.require's'matching on a one-to-one basis, thus is a
Resemblance Sorting task.

. .

.SAMPLE VI: This task involves subsets or sets within sets .as well as
intersections of sets. The highest level ofability needed to do .

this task successfully is the Class Inclusion /Whole Is Equal To The
Sum,Of Its Parts level%

SAMPLE VII: This is a Resemblance Sorting task, similar to Sample,I, but
- slightly more difficult in that the objects are not in the identical"

order in each of the sets to be matched.

SAMPLE v34,' This is a Horizontal Reclassification task becauie it
requires students to distribute and redistribute factors within
an equation.

SAMPLE IX: This Multiple Class Membership level task asks students to
work addition problems in two directions, then sum their totals at
an intersection.

ft

SAMPLE X: Graphing requires students to work with two variables at once
to locate or interpret points in a two-dimensional space. This type
of graphing'requires that students be at the Multiple Class Membership
level to understand the information.

.

The following indicates a numerical sequence for the above tasks according
to level,s of development.

1. SAMPLE V. 5. SAMPLE IV 9. SAMPLE VI-.

2. SAMPLE I 6. SAMPLE IX 10. SAMPLE' VIII

3. SAMPLE VII 7. SAMPLE X

4. SAMPLE III 8.. SAMPLE II
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wcwicsiop J
introtkicirtg the concept Of

"horizontal instruction'

The, purpose of this workshop is to:M,introduce the idea of
"horizontal instruction" (instruction designed to match a
particular level of cognitive development);. 2) provide a
variety of horizontal instructional examples for,one level
of- development; 3) allow for practice in creating other'
horizontal instructional experiences.

For each of the developmental levels described in this book, a variety of
"horizontal'' (same level) experiences can the developed. It is possible to
Areete or select from available resources, materials that range from
flr,tthand, concrete experiences,. to pictorial or indirect-experiences, to
symbolic or abstract experiencet related to a particular level of cognitive
development.

1,,

I.

,

CONCRETE
EXPERIENCES

Seeing, Hearing, Feeling
. Smelling, Tasting

PICTORIAL
EXPERIENCES

SYMBOLIC
EXPERIENCES

, .

3esembl vice.
.'Sorti4 .

,
.

.

Consistent, and

Exhaustive Sorting

.

,

Multiple Class
Membership

Horizontal Instructional >Experiences

Class Inclusion
,

Horizontal
Reclassification

I

,

.

,

'Hierarchical

Reclassification
4,

.

f

.

. .

.
.

, ,
,

The following pages present sets of possible resemblante sorting activities
that can be used 'as models for the development of horizontal experiences

-

at other developmental levels. Specifically,. each 'set of activities .con- .

tribute toward' reading readihess,' -

r.



INSTRUCTIONAL ACIDITIES
DESIGNED FOR THE RESEMBLANCE SORTING LEVEL

OF COGNITIVE DEVELOPMENT:

CONCRETE EXPERIENCES

Instruction that involves students in firsthand, perceptual experiences,
can span all, the senses: seeing, hearing, feeling, smellingtasting.
The experiences can be structured in several ways': by, presenting a'clue
and asking the student to find a matching object;,by'providing an array
or reservoir of different objects among which two are'identical and
asking the student to find the two that are alike; by-selecting objects
that have very fine discriminating properties; by arranging objects so
-that their spatial orjgntations vary.

Some sample ideas follow.

Visual Resemblance Sorti.n$ Experiences

The visual properties of objects that can be selected and controlled in
instructional situations are: size, shape, color, and pattern. Although
students might begin with grossly different objects, fine discriminations
can be later used to sharpen perceptual awareness. Fine discriminations
might involve closely matching lengths of sticks, terations or venations
of leaves, complex designs; shades,or tones of colors.

1. Clue Given: Show stydents a leaf. Have them find a matching
;, leaf (on .the basis ofshape) from a collection of differently 4.

,shaped leaves.

,

2. Clue Given: Buttons, coins, or other small objects can be glued
to heavy cardboard. Ask students to find the two objects that
are alike (Figure 1). Finer discrimination among the objects
can be developed by selecting ones that are more closely alike
(Figure 2).

FiOre 1

3. Clue Given: String beads (identical in size and, color but
different in shape)on a string,. Every time- you string a '

bead, have a student string a matching bead.

(I)

Figurd 2
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4. Clue Not Given: Prepire a collection of polished, coloPed stop
BriliFrEiFTrie (include two stones that are identical in color
Ask 'students to find.the two that look the same on the basis of

. color.

In the space below, create two more visual experiences,' one using a clue
and one not using a clue.

a. Clue Given:

\s

b. Clue Not Given:

Auditory Resemblance Sorting Experiences

Auditory properties that can be matched on a one -co -one basis are: pitch,
intensity, and rhythm..

1. Clue.Given:: Have students listen as you play a single note on
a musical instrument. Ask them to identify a matching note from
a number of 'notes played in a series.

2. Clue Given: 'Using a pencil, tap simple rhythms on a desk. After
students listen to. the rhythms with their eyes closed, have them
use pencils'to repeat, the _rhythm that you tapped.

. Clue,Not Given: Before playing a series of 7 notes on a musical
instrumentv.ask tudents to listen and record the numbers of the
two notes among he'7 that sound alike. (You might have to repeat
the series. sever 1 times).

Now create two more auditor:), experiences.

a. Clue Given:'

a 't

b. Clue Not, Gfven:

ar,
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Tact le Resemblance Sorting Experiences

Tacti e properties have the greafest range of instructional possibilities.
Materi is can be selected to emphasize such aspects as size, shape, or
textur s (e.g., roughness, stickiness,' softness, sharpness, etc.).

i ,

1 Clue Given: Prepare about 8 squares of san4elaper, identical in
, size, but different-jn grade,(roughness).. Place the squares in

a "feely box". Give students another square.that matches on the
basis of roughness,'one of those
in the boX. Ask the students to
find the matching square. For 1-4AN.D HOLES

ry using diff- ent grades of
iner discriminations, .y might

111° 4t,

ery.paper.
-i hi7771771J

..

2. -C ue Not Gi en: Place about-8 wooden,dowels of equal length but
iameters within a "feely box". Be sure that two

-identical diameters. Have students -use- sense_
of ouc.. to locate the two'that feel thejnost alike.

Try t. invent two'tactile resemblance sorting experiences. ".

a. 'Clue Given:

b. Clue Not Given:

9

Olifactory Resemblance Sorting, Experiences

I

Our sense of smell is not as acute as that of many other animals, and smells
are generally described by naming .the object that gives off the smell (e.g..,

J
P' 'It smells like a skunk"; It has a mint .smell").

1. Clues Given: Place 6 to 8.bars of scented soaps into different
containers. The bars shouid,be identical to size, shape, and
wrapped so that they cannot be 04ingulshed on the, basis of .

color. Place one more bar in another container and ask studerits
to find, by smelling, the matching container within the set:

2. Clue Not Given': -Wrap differently scented candles this are

identical 'in size and shape. Place 6 to 8 of them into bOxes,
or cans. Add one additional box' containing a candlethat
matches one of the others on the basis of its smell. Mix

the boxes and ask students to find the two that smell 'alike.
4
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:

For'practice, create two, more experiences it bluing the sense of smell.

a

a. Clue Given:

<0. es.

Gustatory. Resemblance Sorting Experiences
. , . . ,

Generally our sense of taste is combined with our sense of smell: Other

than .the basic tastes ,of sweet, sour, bitter, and salty, flavors bedome ,-

complex combinations interwoven with our sense of, smell.

1. Clue Given: Give each student his own,stt of 4 small cups
containing salt water, sugar water,'quinine water, and water
with lemon juice in itt, napd each student a 5th cup con-
taining a.liquid that matches in flavor, one of those in
the other 4 cups. k .

. - 4.

\

2. Clue Not Given: Blindfold students.e Let them taste.4 or 5
different foods (e.g., slice of lemonl cherry, orange, lime,,
pineapple). Next, give each 6-Lifesaver that matches one of ,

the previous.flavors. Ask them to identify which of the
previous flavors it matches.

193=a1P.

/\

Here's your chance to create two more. (Wine tasting activities are not`,
allowed). .

a. Clue Given:

b. Clue Not Given:

oko
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PICTORIAL EXPERIENCES

Instruction that does not involve 'students in firsthand (concrete) experi-
ences but whith repnallints the concrete by an illustration or photograph,
is essentially an indirect experience. As with concrete experiences,
pictorial experiencqt can be structured in several ways: by presenting
a clue and asking the student to find a matching picture; by providing a
reservoir of pictures 'among which two are identical and asking the student
to find the two that are alike. Illuttrations can also be drawn to involye

. students in making fine discriminations, pr illtistrations can be arranged
pto provide different spatial orientations.

Some sample ideas follow.,

Pictorial °Resemblance Sorting Experiences

Only visual properti6s as described earlier (size, shape, color, pattern)
can be'utilized within pictorial experiences. These properties are a
lipitation of pictorial experiences.

Each of the following examples asks students to find one picture that
matches another pi=cture.

1. Clue Given:

a,.

, 2. Clue Given, Fine icrimination:

1

0
0
O

w.
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9

on.

$. Clue Given, Different Orientation:.

F

4. Clue Not Given:

5. Clue Not Given, Fine Discrimination:

17.

V

a

O.

6. Clue Not Given, Different Orientation:

4

5
ba

1,

ti

. 4

$
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SYMBOLIC EXPERIENCES

Symbolic experiences are very indirect. Since symbols stand for something
el e, the-experience is never firstfiand, and.it requires prior experience
o knowledge to comprehend the experience.' This is perhaps the greatest
limitation to symbolic experientes. It i,s possible, however, to mix symbolic
experienceq with concrete or pictorial experiences.

.#7

Some sample ideas follow:

Symbolic Resemblance Sorting Experiences

All the sensory properties' described for concrete experiences can e conjured
up through symbolic experiences. .

For each of the following, students are asked to. find the symbol (letter word,
or words) thatmatches another symbol.

. 1. Clue Given, Identical Single Letters:

4"---1

q p q p b

r'.

2. Clue Not Given:, Identical Single Letters:

1 m w nr v w
, I ,

3. Clue Given,' Different Single Letters:

1 e f: a- &

4. Clue Given, Identical Configurations:

[did] day dip .did J Ltop I Lt"ip top tap'

5. Clue Not%ven, Identicat Configurations:

60
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6. Clue tiiven, Different' Configurations:.
4

hat .hopfit hut 4at.
. ;

4

4.44 sat sit. xtee

7. Clue Not Given, Different Configurations:

run /wt. ,ate, 'Tan

8. £lur Not Given,_ Semantics:-

lee me run.

'Look at them.

'Open thetoor.

Go right now.

O

Azi, fill -ti zer -ge&

See Te run.

Look at these.

Open. the floor. ,

Go right now.

Same -Different

,4
9. Clue Given Symbolic/Pictorial: Provide a reservoir of words,

one of which matches a real or illustrated object. Ask the
students to match each object with the word associated with it.
NOTE:. jn this example, the student must distinguish among
similar appearing words (fine discrimination).

Picture Words

ZI.D coop cop cap

.track ,truck train

Goat sboot ,..it..-

10. Clue Given; SymbOic/Concrete:
students to distinguish among a
marked, and mark the vowel that

4

4

Make certain vowel sounds. Ask
set of voweli, phonetically
matches each sound. ou make.

1



The samples presented'in Workshop J were selected to give you a feeling for
''the almost limitless range of instructional possibilities for a particular

level of developmbnt. Certainly many more can be created beyond what was
presented,here.,

The samples were alto selected to match one su matter area - reading.
Reading readiness and the sequential lead into actual reading have been
emphasized because of.their .importance to the learner. Many of the ideas
preitnted here aralso useful for helping students in need of. remedial
work in reading.

O

e
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REVIEW OF SOME. RESEARCH ON
CLASSIFICATION ABILITIES

Prolog,

Classification abilities, together with interpretive abilities and

associative thinking, are important aspects of the cognitive processes

by which man organizes and connects together the input from his envi-

ronment. Classification-(or categorization, or grouping, or sorting)

is of great importance in everyday, thinking because it is a necessary,

preliminary to concept formation, the process by which we make sense

of our environment through the realization of what things go together. .

This deliberate classification is of practital value for it limits

the amouneof information with which we need to concern rsef ts. ,

Concepts are learned by-soAing, in an appropriate fashioni the

information that is received through our senses;,thu concepts are

simply classifications of stimuli that have one\or more common char-

acteristics or attributes. Bruner, Goodnow, and Austin (1956) state

that to classify ".6.4 to undet dackimiruzby dibietent thinp equiva-

tent, to poop the objecto and event4 and people around Ith into dta,54e1,

and to ne4pond to them in tem4 theik eta.64 membeA,ship ,Lathe& than .

the ix unLiuene44.' And McDonald,(1965) states that one a repertdire of.,

concepts is available, they name a4 device. ion 404ting inOmation,

and thi4 4°Ubig pitoce44,detertmines the way in which the pe&son mitt

'oiganizi riem.rintiOAmati.On into new coneept4."

,55



According to Wallace (1965), grouping skills are necessary not only

for effective conceptualization, but are also necessary fer "tea4oning,

AptCe.so much o6 the vedatbehaviot Wen vaguely ctted 'abAtAact think -

ing' appeau to con44t o6 tea4oning about da46e4 and thz memberahip.

77146 inaude4 qathematica tea4oning Aince numbem anesctozheo o 5 da6.6e41"

Log

t

Interest in classification abilities-began during WoHd War I with

a study off' impairment of,abstract behavior. It was discovered that the

, abstracting abilityof brain-damaged patients differed mar4d1% from that

of normal individuals. Eventually various sorting tasks were deyeloped

Tor diagnostic purposes (Halstead 1940). Subequent to the analysis of

performance changes in brain- damaged patients, these tests were used with

normal individuals of all agesfor the study of concept formation;

cularly with children, where a striking Tallel was found to exist between,

pathological and child thought.

Concept_ Formation Studies '

Since the early studies, the ajor area of research using clasS/-

'

ification tasks has dealt with c000e t formation. Within this resear h,

the majority of work has been limi ed to empirical determinations of,

classificatory performance of i

- studies'of concept formation/ hav been summarized by Vinacke (195

Werner (1957), Wallace (1965), and Kofsky (1966).

vidual5 at different ages. These

),
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A typical empiricalsetudy was carried out by Annett.(1959). She

use 303 children.between 5. and 11 years of age and 42 adults between

18 and 73 Years of age. Hee sorting test consisted of 16 cards with

uncolored line drawings, 4 of which depicted animals,.4 plants, 4

vehicles, and 4 articles of furniture. Each subject was instructed to

"Soar, t At cartds into poupz zo tit/it the ones time go together axe in

the tame group."

The more than 200 combinations of cards Which were produCed illus-

trated well the problems of interpretation facing the experimenter

dealing with classification tafRIN.,..Half the 200 combinations occurred

only once. EXamples of all types of ortings were found in all age

groups. A complete four:by-four sort ng into animal, plant, vehicle,

/).
and furniture groups was made by only 24 children and 11 adults, and

only one child and one adult made a complete two -by- eight sorting into

living and non-living things. Annett determined that:

a. The number of sorting combinations produced was
reduced as age in reaied.

b. The content of the explanations given did not
change with age%

c. The structure of the - explanations or the ways
the facts were used in relating objects together,
changed with age.

The,explanations given by the subjects were found to be of five

types: 1) no explanation, 2) enumeration (different facts given about

eachvobject in turn), 3) continuity (objects related together in a'

direct, concrete interaction based on place, time,-animal, or human

57 66
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activity), 4).similarities (a characteristic.common to the objects is

Oen), and 5) class names. The adults generally (although poi always)

gave explanations acceptable for correct, logical thinking, but the oldir

adults performed more like children in that they gave mare enumeyttions

and contigdities. The or4er of development Of the five types of expla-'

nations remained the same whether the data were analyzed for age or for
..,v

intelligence.

Concept formation apparently involves learning how to discover, and

%select attributes., th4is, classificatory criteria:appropriate to the

matter at hand and "tiaAning to deaf with tetationohi0 wrong the4e

attAibute4" (Elementary. Science Study 1966).. Whiteman (1962) believei

that concept formation must mean sensitivity to the'common features form-

ing a class. The. criteria for classification must be carefully chosen by

the individual hiinself for the,particular situation so that the resulting

concepts are of maximum value to Min and lead to effective thinking.

Evidence which indicates that the ability to formclass concepts is .

'ttie most fundamental cognitive process can be summarized as follows:
.

1. The attainment of class concepts is relatively independent

of verbal props. Por example, grouping is,-recognized in

the behavior of children as young 'as 1 1/2 years (Stott

1961) and in non-verbalizing organisms 'rower on the

phylogenetic scale such as Macaque monkeys Andrew and

Harlow 1942). Wallace (1965); however, points out

that only elementary levels of classification, that it

groupiPg of objecisOn the baSis of shape and colOi., can
,,

A
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be entirely independent of language, and that the'llor

advanced classificatory operations cannot be attained

without a verbal basis. Again, a study by Olerom(1956)

showed that deaf-mute children between 5 -= 8 years were

as successful as normal children in classifying by color,

shape, and size, but experienced great difficulty in

claiFifying at:a more abstract level.

2. Lovell (1955), using a battery of classification tests,

reported strontevidence that the ability to categorize

was not adequately measured by conventional'factors.

3. Class concepts, at least the elementary ones, remain

virtually unaffected by variations in the cultural and

socio-economic enviornment (Goodenough 1962; Price-

Williams'1962}. .

Oa.

Visual Classification Studies

It is quite clear that the visual aspects of.objects play an

important role in how the objects are sorted or classified.

Ldweryand Allen (1969, 1970, 1973) found that fOr firdt graders,

shape is visually 'an -easier attribute to handle than pattern, and

pattern is easier than size. in addition, they found that it was much

easier for the child to use a single attribute rather than two attri:

butes- simultaneously and that two attributes could be handled more

readily than tnreb. Most importantly, they found that situations in

'which positionings or fine discriminations were used as ordering attri-
ti

butes requiredabilittes which the children,dienot yet posiess. It
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May be,thit'these abllities are never acquired for certain objects or

stimuli, particularly those that are not part of ortei,s everyday environ-.-

ment.

Askham (197.2),foundthat 9 - 12-year-old students classified plants-

growing in a semi-natural outdoor environment differently . than - they

classified objects in a classroom setting.- Moreover, the degree of

classificatory stimulation engendered by specific plants was dependent.

upon their distinctiye characteristics and their physical proximity to

the studerit. The setting and/Or the naturalness of objects may influ-

ence the ways in which the objects are classified.

Shifting"of visual attributes may be an important facet of the

classification process. Schell (1971)3 found' hat students attend to one

, attribute at a time when stimuli vary in several attributes but that when

required to, they learn to shift quickly from attribute to attribute.

Bryant (1966) found that children below the age of six shifted between

dimensions (e.g., color to shape) more easily than they could shift

between, stimuli within a dimensioq (e.a.,'blue color to green color).

A.study with deaf children indicated that shifting within a dimen-

sionAs easier for older students and adults and is easier than shifting

from one stimulus dimension to another (YrItiniss 1964).

Most studies of visual classIfication abilities have demonstrated

- that broad conceptual abilities appear atliven age levels, or in some

sequential order, or in association With cultural or pathological char-

;: 60
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acteriStIcs.' Gardner (1953), A. E. Goldman and M. Levine (1963), E.

Hanfminn and J. Kasanin (107), Price-Williams (1962), and many others

-have,sought ,to reveal patterns of, development related to bread categor-

ies,of age, experience, training, and sex, but all have also neglected

to document. what Lowery and Allen define as horizontal fine structures

the degrees of difficulty within a level of ability. To Lowery and

Allen (1973), horizontal fine structures may consist,of task oriented

variables such as shape, color, pattern, function, and value, or they

may focus upon the learner in which case, age, sex, and socio- economic

status become the relevant dimensions.

Loggins (1974) explored horizontal fine structures by seeing if

there were performance differences, due to socio-economic status and 4

sex, age, and task variables, among 7 - 8-year-old children on visual

multi e class membership tasks. He found that upper and middle socio-

economic status students performed better than lower socio-economic

status students; lower SES boys outperformed lower SES girls; upper

and middle SES girls outperforthed boys; all students did better on

tasks involving differences than on tasks involving similarities.

Socio-Economic Status Studies

In a study of lower and middle-clasvchildren, it was found that

classificatory success was dependent, in part, on the mode of presen-

tation; failure increased when the childretkere presented with colored'

pictures of objects to be grouped rather than the objects themselves

61
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(Sigel, Anderson, and Shapiro 1966). It was concluded that lower-class

children had not yet acquired adequate mental representations of familiar

objects. Yet both groups of subjects verbalized their responses equally.

well. It was found that there was-no significant difference in verbal

responsiveness as'a function of I.Q.

In a study done with kindergarten children of.high and low socio-

economic status, Johnson (1968) found that both toial consistently cate-

gorizeson-the basis of attribute resemblance, especially when the attribute

of shape was involved.. The mastery of categorization, Johnson concludes,

is both necessary and natural.and begins with birth and not with entrance

into school.

Working with underprivtleged children in Israel, Sharan and Weller

(1971) found that girls emerged superior to boys on all measures and

lower-class children generally employed color as a determinant for group-

, ing more than did middle-class children.' In the United States, Lowery

and Allen (1970) found that upper so0o-economic status fir4i glade girls

performed better than boys on tasks pertaining to single and double 'vari-

ables of shape, pattern, and size. Both studies found that lower-class

children were less able to achieve the required conceptual depth when

compared with their middle-class peers.

Cultural Studies

The data available on color and size studies transcend cultural

boundaries. Schmidt and Uzilnande (1970) found "ovemheeming incidence v6

71
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colon. p4eliekence" in their Study of Zulu children and illiterate farm

workers. Theresults'were remarkably similar to those obtained by

A
Suchman (1966) in hii study of Hausa (African) children attendingara:.

ditional (not Western-type) schools". Bruner et al (1956) report that

Greenfield, Reich, and Oliver:rasing different types of tests, came.to

similar conclusions about unschooled Woloi Bush children. In effect,

,

-they found.that the use of color as a grouping attribute increased

with age' and that tbs.-use-of ftiorm and functional attribute was vir-
,

tually non-existent at any age. In addition, the Waiof illiterate

adults demonstrated the same reliance an color attributes as the,Zulu .

-1"
farm workers. `./

I

Color again appears to be the dominant determinant in forming

classification schemes in Price-Williams study of Tiv (African) child-
.

ren. In his study, however, he disregards this attribute and concens.N.

trates his attention on the concrete attributes of U.eas," "dome4ticity,"

and.uedibitity""in.animalsand "Azota," "two-tmied," and "Strom the

&nth" in plants. From this study it appears that primitive children,;

even when exposed to Western-type education, classify - objects on the

basis of the object's relationship to'their livelihood.

also found that Tiv children express a growth in the capacity to reach

the state'of concrete operations when they have had an opportunity to

manipulate familiar materials,. Furthermore, thit giowth proceeds at a
I

,

similar rate in both schooled and illiterate children and compargs

favorably *with European children. In effect, these'results add

63
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credence to the work .Ione by Piaget and his associates in'peneva.

Studies-by LoveN, Mitchell, and Everett (1962) have repeated Piaget's

experiments in other countries and confirm the classificatory levels of

Conceptual development. Although,differences do occur with different

cultural backgrounds; the order,of le'vel's remains constant.

.

Epilog

Inhelder and Pi abet ,(1964) describe:three:stage's of conceptual

development through which claSSification aqilitles are sequentially

- .

I-attained. In.Stage I the .groupsgups,tlassifiable' material into

figuhl collections, in which the: collection "took4 tike a tiattel or
. .

"took4 ike a liate.') _In Stage II the figural coileCtionsirtrWay

' , to non-figural collections.' The child, now sorts-.6r groups objects

On the basis otsimilarity of single attributes (e.g.-, size, shape,

-or colorY., IrfStage III the child can Mentally-handle-two or more

'attribufes'simUltaned'usly.and'can eventually keep in mind that a
4 '

subclass' is included in a superbrdinate class but does not exhaust

it V
#

Kofsky (1966) and Allen (1967) used scalogram analysis to test

the substages within Piaget's theory. This book 'contains those sub-

stages in which both experimenters found agreement with Piaget's

work.
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